Journal of Patient-Centered Research and Reviews (JPCRR) is a peer-reviewed scientific journal whose mission is to communicate clinical and bench research findings, with the goal of improving the quality of human health, the care of the individual patient, and the care of populations.
In 1854, a cholera epidemic struck London, England. John Snow, a local physician and researcher, was focused on determining the source of the illness. He dismissed the popular thought of the time that infectious diseases were caused by "miasmas," the inhaled contaminated vapors or gases that were thought to arise from sewers, garbage dumps and other less appealing areas. Snow's investigations led to a theory that the source of infection was actually germs in the public water ingested by patients, thus causing the digestive symptoms of the disease. He tested this theory by speaking with the inhabitants of neighborhoods in which cholera hit, mapping the cases of disease and linking the cases to water pumps that supplied the public water to these neighborhoods. 1 This innovative scientific approach came to be called the epidemiologic triangle (Figure 1 ). 2 The three corners of the triangle represent the agent, the environment and the host. The agent is the microbe that causes the disease. The environment is made up of the external factors that cause or allow disease transmission. The host is the person or organism that harbors the disease. In Snow's cholera investigation, the agent was the bacteria Vibrio cholera, the environment was the contaminated water from public water pumps, and the host was one who drank the contaminated water.
Snow is now considered the father of modern day epidemiology, as the principles and processes he established to halt communicable disease transmission continue to be used in present-day epidemiologic investigations. Of most recent note is the outbreak of infections in Wisconsin residents caused by Elizabethkingia anophelis.
Elizabethkingia are bacteria that are ubiquitous in nature (i.e. present in most soil and water) but rarely reported to cause infections in humans. Case studies have reported outbreaks from Elizabethkingia spp. in health care settings, [3] [4] [5] [6] yet the contemporary situation in Wisconsin differs from these reports on several fronts. For one, the outbreak as described by Moore et al. occurred in one health care facility. 3 In fact, the patients were all located in one unit within the facility. Following environmental sampling cultures, the source of infection was concluded to be the water supplied to the critical care unit.
The Elizabethkingia strain that is causing disease in Wisconsin is more far-reaching. Patients live in many areas, scattered mostly throughout southern and southeastern Wisconsin, and have presented to numerous and widespread health facilities. Unlike Moore's infected population, many of these patients are arriving at the facility already ill. According to a Wisconsin Department of Health Services memo detailing the outbreak (email received March 18, 2016, from Jeffrey P. Davis, MD, the state's chief medical officer), 60% of the 52 patients with confirmed diagnosis did have www.aurora.org/jpcrr 65 some manner of health facility exposure one week prior to culture collection. However, that begs the question: what about the other 40%?
Epidemiology Crucial to Cracking Elizabethkingia Crisis
Of utmost importance to a health care epidemiologist is defining community-acquired infection versus health facility-associated infection. In this outbreak, it is difficult to categorize these cases. Those presenting to the hospital or clinic ill lead one to think the infection must be community-acquired. However, there have been enough health facility-exposed patients to ask whether that visit to a medical facility contributed to the infection or is simply a confounder. Looking for similarities among all the patients involves detailed case review and conversations with other health care providers, the patients and families themselves, and with a key collaborator in all this work, public health workers. Public health has access to the cases from all reporting health care facilities, can do environmental sampling of water and products in patient homes, and has more access to people, places and things outside of the realm of health care providers.
Armed with this data, the hope is to find commonalities and theories to test for the source of the infection and the mode of transmission.
Through discussions among public health colleagues, health care providers and local and national authorities, we are finding different avenues to explore and investigate, yet none have elucidated the source of infection or the mode of transmission. Continuing on this path, we continue to report cases, dig deep into each presentation for clues and remain steadfast in our goal to end this outbreak.
In this kind of battle, epidemiologists are our best allies and "the triangle" our best weapon.
